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This  report  is  the  second  in  a  series  of  treatises  describing 
the  food  choices  of  North  Carolinians  as  represented  by  the  North  Caro- 
lina Nutrition  Survey  conducted  during  the  Spring  of  1970.  This  is  a 
statistical  report  prepared  for  the  use  of  the  Nutrition  Branch  of  the 
Division  of  Health  Services.  Any  opinions  stated  herein  are  those  of 
the  author  and  do  not  necessarily  reflect  positions  of  nutritionists  or 
officials  of  the  Division  of  Health  Services. 


ABSTRACT 

This  report  examines  dietary  differences  among  North  Carolina 
households  representing  varying  levels  of  nutritional  achievement.   Wide 
variation  was  found  in  the  kinds  and  amounts  of  food  consumed  and  in  the 
corresponding  nutrient  intakes  of  different  households. 

Differences  in  the  eating  pattern  characteristics  of  household 
members  were  observed.   The  incidence  of  skipped  meals  and  the  reported 
absence  of  snacks  increased  progressively  as  nutritional  achievement 
decl ined. 

Compared  to  diets  which  met  prescribed  dietary  standards,  diets 
which  were  rated  inadequate  were  considerably  less  abundant  in  dairy  prod- 
ucts and  fruits  and  vegetables.   Beef  and  pork  were  less  abundant.   On  the 
other  hand,  fish  and  shellfish  and  soups  and  sauces  were  more  abundant  in 
the  inadequate  diets. 

Although  survey  findings  show  that  low  protein  intakes  were 
relatively  infrequent,  animal  protein  was  found  to  be  considerably  less 
abundant  in  diets  which  were  rated  inadequate  than  in  diets  which  met 
prescribed  standards. 
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I.   INTRODUCTION 

The  North  Carolina  Nutrition  Survey  was  conducted  by  the  State 
Board  of  Health  during  the  Spring  of  1970.   Details  of  the  survey  design 
and  methods  have  been  reported  in  previous  publications  (1,  2).   Highlights 
of  the  survey  findings  and  qualifications  of  the  data  are  given  in  a  recent 
monograph  describing  the  food  choices  of  the  general  household  population 
of  North  Carolina  (3) • 

The  present  report  examines  meal  pattern  characteristics  .and  the 
food  choices  of  households  at  different  levels  of  nutritional  achievement. 
For  each  of  21  food  groups,  estimates  of  the  frequency  of  use,  the  quantity 
consumed  and  the  nutrient  values  of  the  intakes  are  given.  In  addition  to 
the  nutrients  studied  in  the  initial  report  of  the  survey  (1),  the  present 
report  includes  data  for  the  vitamins  thiamine,  riboflavin  and  preformed 
n  i  acine. 


II.   DEFINITIONS  AND  EXPLANATIONS 

Qual i  ty  of  Diet  Rating 

On  the  basis  of  the  percents  of  standard  calculated  for  five 
nutrients,  a  diet  has  been  rated  according  to  the  following  criteria: 

Optimal:     Met  North  Carolina  Nutrition  Survey 
standard  for  5  nutrients. 


Adequate:    Met  at  least  half  of  the  North  Carolina 

Nutrition  Survey  standard  for  5  nutrients 
but  less  than  North  Carolina  Nutrition 
Survey  standard  for  1  or  more  nutrients. 

Inadequate:   Met  less  than  half  of  the  North  Carolina 
Nutrition  Survey  standard  for  1  or  more 
nutrients . 

Details  concerning  the  nutrients  studied  and  the  reference  stand- 
ards utilized  are  included  in  the  initial  report  of  the  survey  (1). 

Food  Groups 

The  food  groups  of  this  report  were  selected  by  nutritionists  of 
the  State  Board  of  Health  as  being  the  most  meaningful  possible  groupings 
for  nutritional  analysis.    The  food  group  data  are  detailed  in  Tables 
2-5  (Section  IV).   Table  2  shows  frequencies  and  mean  intakes  for  the  total 
household  population  of  North  Carolina.   Table  3  details  the  data  for  optimal- 
diet  households,  Table  k   for  adequate-diet  households,  Table  5  for  inadequate- 
diet  households.   In  the  tables,  the  food  group  names  are  abbreviated  such 
that  names  are  restricted  to  15  characters  or  less.   A  list  of  the  full  group 
names  follows.   The  report  "Food  Choices  of  North  Carolinians"  (3)  describes 
in  detail  tne  foods  included  in  each  food  group. 

Food  Group  Abbreviated  Title 

Dairy  Products  Dairy  Prod 

Beef  Beef 

Pork  Pork 

Veal  and  Lamb  Veal  &  Lam 

Sausage  and  Luncheon  Meat  Sausage 

Fish  and  Shellfish  Fish&Shell 

Poultry  Poultry 

Eggs  Eggs 

Legumes  and  Nuts  Legumes 


Citrus  Fruits  and  Tomatoes  Frt&Tomat 

High  A  Fruits  and  Vegetables  Hi  A  F&V 

White  Potatoes  Potatoes 

Other  Fruits  and  Vegetables  Oth  Fr&Veg 

Flour  and  Cereal  Products  Flour  Cere 

Self-rising  Flour  S-R  Flour 

Desserts  Desserts 

Sugar  and  Sweets  Sweets 

Fats,  Oils  and  Cream  Fats 

Mixed  Foods  Mixed  Food 

Soups  and  Sauces  Soup&Sauce 

Condiments  and  Other  Food  Condiments 


Frequency  of  Food  Selections 

The  average  weekly  frequency  of  selecting  foods  results  from 
dividing  the  total  number  of  recorded  uses  of  foods  in  the  food  group  by 
the  number  of  households  in  the  diet  class  and  multiplying  the  quotient 
by  seven.   While  this  procedure  allows  for  meaningful  interpretation  and 
comparison  of  the  frequencies,  it  should  be  noted  that  food  records  were 
actually  taken  only  for  diets  on  week  days,  Monday  through  Friday.   Since 
week-end  eating  habits  may  be  atypical,  the  weekly  frequencies  should  not 
be  taken  at  face  value. 

Quantities  of  Food 

In  a  previous  report,  quantities  of  foods  consumed  from  the  home 
food  supply  were  expressed  as  averages  per  person  per  day  (3)-   Comparisons 
between  population  subgroups  were  not  included. 

In  the  present  effort,  in  which  quantities  of  food  consumed  by 
different  population  groups  are  examined,  variations  in  the  meal  patterns 
of  household  members  must  be  considered  in  order  to  measure  actual  abundance. 
Otherwise,  quantity  differentials  between  population  groups  may  reflect  only 


variations  in  the  number  of  meals  consumed  from  the  home  food  supply.   It  is 
noted,  for  example,  that  members  of  optimal-diet  households  averaged  2.23 
meals  at  home  per  day  compared  to  2.13  home  source  meals  for  members  of  the 
inadequate-diet  households.   On  a  per  person  basis,  therefore,  one  would 
expect  the  corresponding  intakes  to  result  in  greater  quantities  among  opti- 
mal diets  even  if  servings  were  no  larger  than  those  consumed  in  inadequate- 
diet  households. 

To  illustrate,  suppose  that  the  optimal-diet  class  and  the  inade- 
quate-diet class  each  contained  100  persons  and  the  per  person  per  day 
intakes  of  a  food  were  156  grams  for  optimal  diets  and  149  grams  for  inade- 
quate diets.   Since  the  optimal-diet  amount  represents  more  meals  at  home, 
it  follows  that  there  is  no  difference  in  the  portions  consumed  per  meal. 
Each  diet  class  averaged  70  grams  per  meal  as  shown: 

(a)        (b)  (c)  (d) 

Number  of    Number    Quantity  Per  Person   Quantity  Per 
Persons    of  Meals     Per  Day  (Grams)     Meal  (Grams) 

Optimal  Diet         100        223  156  70 

Inadequate  Diet      100        213  1^9  70 

(Formula :   d  =  ac/b) 

In  order  to  eliminate  differences  due  to  variations  in  home  source 
eating,  the  quantities  shown  in  this  report  are  the  averages  per  meal. 
These  averages  result  from  dividing  the  total  gram  intakes  for  the  diet 
class  by  the  total  number  of  meals  consumed  by  household  members  and  guests 
in  the  diet  class.   If  desired,  the  per  person  per  day  home  source  intakes 


may  be  estimated  by  multiplying  the  per  meal  intakes  by  the  following  fac- 
tors:  Optimal  Diets,  2.23;  Adequate  Diets,  2.24;  Inadequate  Diets,  2.14; 
Total  Diets  ,  2.21 . 

It  should  be  noted  that  the  numerators  for  these  per  meal  gram 
amounts  are  total  gram  intakes  for  meals  and  snacks  from  the  home  source 
and  the  denominators  are  counts  of  A.M.,  Noon  and  P.M.  meals  from  the  home 
source.   Actual  per  meal  intakes  are  therefore  overstated  to  the  extent 
that  foods  were  consumed  as  snacks. 

Caloric  and  Nutrient  Intakes 


The  caloric  and  nutrient  intakes  in  this  report,  like  quantities 
of  food,  are  averages  per  meal.   The  rationale  supporting  the  per  meal 
expression  of  intakes  has  been  stated.   If  per  person  per  day  home  source 
intakes  are  desired,  the  factors  previously  given  are  applicable  (see  above) 

Again,  it  should  be  noted  that  intakes  include  foods  consumed  as 
snacks  so  that  per  meal  caloric  and  nutrient  values  are  overstated  to  the 
extent  that  the  ingested  amounts  resulted  from  snacks. 

Certain  limitations  in  the  nutrient  data  should  also  be  noted. 
That  is,  that  the  amount  of  a  nutrient  contained  in  a  food  is  not  known  in 
all  cases.   For  example,  the  food  composition  table  used  shows  that  the 
amount  of  vitamin  C  (ascorbic  acid)  contained  in  a  100  gram  edible  portion 
of  fried  chicken  is  not  known  but  is  believed  to  be  present  in  a  measurable 
amount  (4).   In  the  nutrient  conversions,  a  value  of  0.0  was  necessarily 
imputed  in  this  case.   Where  foods  contained  unmeasured  trace  amounts  of  a 
nutrient,  values  of  0.0  were  also  imputed. 


III.   FINDINGS 

The  data  which  follow  are  detailed  according  to  the  quality  of 

diet  ratings  previously  defined.   These  data  are  based  on  a  sample  of  1,160 

household  diets  of  which  300  were  rated  optimal,  5^6  were  rated  adequate, 
and  314  were  rated  inadequate. 

Eating  Pattern  and  Quality  of  Diet 

Survey  respondents  were  asked  to  specify  the  eating  patterns  of 
household  members  and  guests  for  the  day  of  the  dietary  recall.   Table  1 
(Section  IV)  shows  the  results  of  this  inquiry  according  to  quality  of  the 
household  diet. 

Altogether  the  4,051  members  and  guests  of  the  responding  house- 
holds consumed  3^12  A.M.  meals,  1 97^  noon  meals  and  3572  P.M.  meals  from 
the  home  source  for  a  average  of  2.21  meals  per  person  per  day.   For  the 
three  ingestion  periods  combined,  21  percent  of  the  meals  were  eaten  from 
other  than  the  home  source  while  4  percent  of  the  potential  meals  were 
skipped.   About  7  percent  of  the  population  did  not  eat  the  A.M.  meal,  4 
percent  did  not  eat  the  noon  meal,  only  1  percent  skipped  the  P.M.  meal. 
Approximately  45  percent  ate  the  noon  meal  from  other  than  the  home  source. 
Snacks  from  the  home  food  supply  were  consumed  by  52  percent  of  the  popula- 
tion while  about  36  percent  reportedly  did  not  snack  during  the  day  of 
recal 1 . 

For  all  ingestion  periods  including  snacks,  individuals  in 
optimal-diet  households  ate  more  often  than  other  individuals.   Among 


individuals  of  inadequate-diet  households,  11  percent  did  not  eat  an  A.M. 
meal,  8  percent  did  not  eat  a  noon  meal,  2  percent  did  not  eat  a  P.M.  meal 
and  nearly  half  reportedly  did  not  snack  during  the  day  of  recall. 

Frequency  of  Food  Selections  and  Quality  of  Diet 

The  first  column  of  figures  in  Tables  2-5  (Section  IV)  shows  the 
average  weekly  frequency  of  selecting  foods  from  each  of  21  food  groups. 
As  expected,  households  with  inadequate  diets  (Table  5)  made  the  fewest 
selections  from  almost  all  food  groups  and  households  with  adequate  diets 
(Table  4)  generally  made  fewer  selections  than  households  with  optimal 
diets  (Table  3). 

Uses  of  dairy  products  dropped  considerably  as  nutritional  achieve- 
ment decreased.   Inadequate  diets  included  dairy  products  39  percent  less 
often  than  optimal  diets.   For  all  meat,  poultry  and  fish  items  combined, 
optimal  diets  averaged  15  uses  per  week  compared  to  12  uses  for  both  adequate 
and  inadequate  diets.   Differences  between  the  latter  two  diets  were  prima- 
rily in  more  frequent  inclusion  of  pork  items  in  the  adequate  diets  and  more 
frequent  use  of  sausage  and  luncheon  meat  items  in  the  inadequate  diets. 

Combining  all  fruit  and  vegetable  selections,  including  juices, 
uses  averaged  33  per  week  for  optimal  diets  compared  to  26  for  adequate  diets 
and  14  for  inadequate  diets.   Inadequate  diets  included  fruits  and  vegetables 
45  percent  less  often  than  adequate  diets  and  57  percent  less  often  than 
optimal  diets. 


Quantities  of  Food  and  Quality  of  Diet 

The  second  column  of  figures  in  Tables  2-5  shows  the  average 
quantities  of  foods  consumed  from  the  home  food  supply.   Quantities  are 
the  measured  intakes  expressed  as  the  average  gram  amounts  per  meal.   The 
approximate  weight  in  ounces  may  be  obtained  by  dividing  the  number  of 
grams  by  28. 

Generally,  as  expected,  foods  were  less  abundant  in  household 
diets  which  were  rated  inadequate  than  in  diets  which  were  rated  optimal. 
However,  inadequate  diets  included  more  fish  and  shellfish  and  more  soups 
and  sauces  on  the  average.   Little  difference  was  observed  between  optimal 
and  inadequate  diets  in  the  consumption  of  poultry  or  foods  classified  as 
sausage  and  luncheon  meats  and  differentials  for  sweets  and  condiments  were 
moderate. 

For  all  remaining  food  groups,  quantity  differentials  between 
optimal  and  inadequate  diets  were  high.   Inadequate  diets  averaged  56  per- 
cent less  grams  of  dairy  products.   Total  meat,  poultry  and  fish  consump- 
tion averaged  77  grams  per  meal  (approximately  2.8  ounces)  among  optimal 
diets  compared  to  48  grams  (1.7  ounces)  among  inadequate  diets.   Beef  and 
pork  items  were  much  less  abundant  in  the  inadequate  diets. 

For  all  fruits  and  vegetables  combined,  including  juices,  optimal 
diets  averaged  170  grams  (about  6  ounces)  per  meal  compared  to  59  grams  (2 
ounces)  among  inadequate  diets.   High  vitamin  A  fruits  and  vegetables 
represented  the  greatest  differential  followed  by  potatoes,  citrus  fruits 
and  tomatoes  and  other  fruits  and  vegetables. 


Compared  to  diets  that  were  rated  "adequate,"  inadequate  diets 
included  k]%    less  dairy  products,  2k%   less  beef,  half  as  much  of  the  fruits, 
vegetables,  and  mixed  foods.   On  the  other  hand,  inadequate  diets  averaged 
greater  amounts  of  sausage  and  luncheon  meats,  fish  and  shellfish,  legumes, 
sugar  and  sweets,  and  soups  and  sauces. 

Caloric  and  Nutrient  Intakes  and  Quality  of  Diet 

On  the  basis  of  the  food  composition  tables  of  USDA  Handbook  Num- 
ber 8  (h)    and  the  Tulane  Dietant  (5),  foods  reported  by  North  Carolina 
households  contained  calories  and  nutrients  in  the  per  meal  amounts  shown 
in  Tables  2-5.   The  total  household  population  averaged  762  calories  per 
meal  from  the  home  food  supply.   Meat,  poultry  and  fish  selections  accounted 
for  22  percent  of  the  home  source  calories,  **3  percent  of  the  protein,  ^6 
percent  of  the  preformed  niacin,  a  third  of  the  iron  and  one-fourth  of  the 
thiamine  and  riboflavin  ingested  from  the  home  food  supply.   Flour  and 
cereal  products  contributed  substantially  to  the  caloric,  protein,  iron  and 
B-vitamin  intakes  and  supplied  21  percent  of  the  calcium.   Dairy  products 
supplied  half  of  the  calcium  ingested  and  nearly  a  third  of  the  riboflavin. 
About  ^3  percent  of  the  vitamin  A  value  and  89  percent  of  the  vitamin  C 
were  supplied  by  fruits  and  vegetables. 

Wide  variation  is  observed  in  the  caloric  and  nutritive  values 
of  optimal  and  inadequate  diets.   The  latter  included  41  percent  fewer 
calories  and  from  hi    to  68  percent  less  of  the  eight  nutrients  studied. 
Differences  between  "inadequate"  and  "adequate"  diets  were  high  for  vitamin 
C,  vitamin  A  value  and  calcium  but  were  moderate  for  the  other  nutrients. 


The  total  caloric  and  nutrient  intakes  for  households  of  different 
diet  classes  are   summarized  below. 

AMOUNTS  PER  MEAL 


All    Diet 

Optimal 

Adequate 

I  nadequate 

Nut r  ient 

Classes 
762.6 

Diets 
1027-7 

Diets 
707.2 

Diets 

Ca  lories 

603.5 

Protein    (gm) 

29.  4 

40.2 

27.1 

23-2 

Calcium    (mg) 

268.7 

366.3 

263.0 

183.8 

1  ron    (mg) 

4.9 

7.0 

4.3 

3.8 

Vitamin   A  value    ( 1  U) 

1746.8 

2838.1 

1611.8 

918.4 

Thiamine    (mg) 

0.5 

0.8 

O.k 

0.3 

Riboflavin    (mg) 

0.6 

0.9 

0.5 

0.4 

Preformed   Niacin    (mg) 

6.0 

8.2 

5.6 

4.7 

Vitamin    C    (mg) 

26.9 

41.7 

26.3 

13-5 

NUMBER  OF  MEALS  8958       2325        4267         2366 

Protein  Adequacy  and  Quality  of  Diet 

Although  survey  findings  show  that  low  protein  intakes  were  rela- 
tively infrequent,  sources  of  protein  are  a  concern  for  reasons  of  the  amino 
acids  needed  for  growth;  the  protein  supplied  by  foods  of  animal  origin  con- 
tain the  eight  essential  amino  acids.   Also  relevant  to  the  nutritional 
adequacy  of  a  diet  is  the  contribution  of  protein  to  total  caloric  intake. 

Table  6  shows  survey  findings  for  the  amount  and  percent  of  pro- 
tein derived  from  foods  of  animal  origin  and  the  number  and  percent  of 
calories  contributed  by  total  protein.   The  percentages  vary  only  slightly; 
however,  compared  to  optimal  diets,  inadequate  diets  included  43  percent 
fewer  grams  of  animal  protein  and  42  percent  less  calories  from  total  protein. 
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